Specification for the first four of the
15" Class 4-6-4 + 4-6-4 Garratt Locomotives
supplied to Rhodesia Railways

Notes to readers

The source document for this file was the Office Copy of the Specification held in the
National Railways of Zimbabwe Drawing Office in Bulawayo. It was discovered, in
March 1998, while I was helping with searching for a complete set of drawings of the
15™ Class locomotives after No. 398 had been purchased by a private group in New
Zealand for eventual export to that country.

The original document was a duplicated copy on Foolscap size paper, hence the
slightly indistinct type in some places. This was photocopied (with permission) on to
A4 size paper while in the Drawing Office and the photocopies scanned when we
were back in New Zealand.

The scanned file has been lightly “Photoshopped” to remove most of the artefacts
resulting from the photocopying and scanning processes and to increase the contrast
to make it more readable.

In several places on the source document there were alterations, amendments and
corrections done by hand. These have all been left in place and this file is an accurate
reproduction of the original.

All of the pages on the original document were numbered at the bottom. However, in
order to ensure that all of the important text was captured when the original was
photocopied, it was sometimes not possible to include the page numbers.

Alan Bailey
December 2010
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HUTE : - Clauses are numhered congeenutlvely ufter
thosa in the mngineers' General Specifi-
cation for kngines anad Tendera (1925,.
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122. The locomotive ia to be of 4-6-4 x L-6-4
Carratt type, generally in accordancs with Tagram
No. 5413.

Limitins Dimensions.

123. The locomotive 1s to be sultahle for n rail
fauge of 3’6" and ecurves of 275 feet rading, snd is not
to exceed the moving etructure gauge chown on deawing
Mo. 4. 37649, V

Conditions of smervice.

124. The locomotive is required for oparating fast
pessenger trains of 550 short tona between Sulawayo and
‘afeking, at speeds on the level not excesdins 50 mlles
per hour, and on grades of 1 in 80 with 10 chrin curves
uncompensatoed, and with short lenpths of 1 in 66, st
not legs than 20 uileg per hour. It %111l 2la0 he re-
quired to work ordinary goosds traing.

axle load.

125. The meximin exle load with tonke 2nd sorl
buinker full. the water level in the boiler 3" ahove the
bottom of the gauge glass, 10 cwts. of cosl on the prate,
brick arech in position, sand boxes full, full equiprent
of tools, and generally in working order, 1a not to
exceed 13-1/) tons (29,680 1lbs.).”

Leadlng sartleculars.

126.  The lesding dlmensions, welghts and othep
particulsrs, are sas followg: -

Cylinders.
HFarber voe s sre ver wor ses 2 pairs.
Position cee msn ses s-e as. Utpide.
Iiameter cee eve een aae wa. 17-1/2 ina.
SLPOK® soe vee cva sas sos oo 26 inm.

liheela.
Coupled... ... ... disneter..,. 57 ins.
Inner bogies - 2 «es 33 Ana.

Cuter A 5§ " vae B33 ins.



i#heelbagpa.

Ft
cmﬁled - " e - ws L * e - LY Py 10 .
Total Eeach unit) she ere o ene wns 310 (LG

84
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Total (engine) ... .eec ver eue ooe
Eogie‘ outerl'. - v .- > 8 L ) » . w - a = L] 6
" 1Imel'.-. .o “ea -8 L Y L I} 2"1/2
Divots
Centre to centre... ... ... ... ... 40O. 9
Height.

Rail to centre of boiler... ... ... 8. 7
" " top of chimney ... ... ... 13 1
" " centre of coupler ... ... 2. 10-1/2

Boiler.

Diameter, outside (smllest ring} . 6. L-9/1A
Length between tube plates ... ... 12. 11+7/6

Firebox.

ﬁ‘idthg 1“81(]9 e - aa L ] "~ e LI 6- 2“7/8
Lengthi insidﬁ L . e PRI ) - .. 7» 11“'1/"3

Tubes.
Superhenter flue. 33, 5-1/4" dia. x 3/156" thick
Bimmall i owe 21, 2¢ " x 11 g.w.o, ¢
Brick areh ... L, 3 X x 1/h" "

fleating surface.

Superheater flue & small tubes ... 2.126 gg.ft.
S Buperheuter ... L. seh eee ann was LED b
Firebox, including arch tubes oo . 212 '

Total ... 2.813 %

I = hodnibe fua b BB b of g S B L E o P e

Grate area ... ... ... s.v sve wv. ... U9T5 gyl fL.

A g

Working pressure sve een see sve wa. 180 1bs.per sq.

Axle welphts (estirmted). in.
TIn working -With tenka & &
i orcder. tbunker empty.:
SR 1 < PRSI S - T
Front Unit. I ittt
Cuter bogie. 3 53,760 36,900 :
" coupled. t 29,680 a0, 720 :
Lriving. : 25,650 21,280 :
Inner coupled. : 29,620 21.280
" bogrle. ! 51,2946 39,200
Hind Unit. ’ ; :
Inner hogle. : 52,416 ¢ 3¢.200 i
" eoupled. * 29.680 ¢ 21.280 °
briving. . 29,680 21.280
Outer eoupled. . 29,680 ! 20.720
! bogie. ; 53,760 ; 35,8080 ;
Totel....." " 385,312 ° 277,760 ‘

= 173°8 lonz tonz  124°0 lenr tons.

Adhesive weient
(in workins order; ... 173,080 1b. 126,560 1b.




Tractive affort
(at 75 % boiler
pressurs).
Ratlo, sdhesive
Felont to Tructive

Effort.
¥uel capacity.
Water ©

Front Unit ...
Ilind “ - & 0

Totsl...

37,720 1b. 37.720 1v.

L7 3" 35
10 long tone (22.400 1b.) coal.

4,300 galls = 19°2 long tona.
2,700 % w121 v w

7! 000 " * - 31 - 3 " n

Exhiblited drawingcs.

127. The locomotive is tc be conmtructed in scesrd-
ance with the undernoted drawings in so ey an they are

applicable:~
5h13.

69/T.6L03/8.
65/9%539/7226/18/1..817.
69/7.64h03/11.
69/T 6403/20.
69/7.6403/16,
28/ T.Sh70/25.
28/T.Sh70/30.
5137.
114964,

51415

28/7.8470/11L )
28/7.9h70/115)
697, 6403/51.
69,7, 6h03/62.
28/T.9470,/143.

SZerial numbers

Title.

Preliminary diagran (enelosed
herein;.

Boiler.

Crown astanys.

tinteraspnce stays.

Gusnet stays.

Superheater eloments.

Aghpan and srrangement of gprate.

gmokebox.

Hlaast pipe cap.

srrangements of eylinders and

sigton valve. valve motion.

Steam reversing gesp,

Coweatcher.
voupled axleboxes.
Cab ventilator.

1285, The zerisl nunbers of the englnes are to be

271 o 274.

RBojler.

129. The hoiler 1s genernlly to be identienl with
those of the 16th Claes locomotives, Urder MNo.6d, dprpw-
ing No0.69/T.6103/8, subject to the modifieations herein

specified.

130. The boller barrel is to be of the parsllel
type composed of two rinzgs, each being in one plate.
The outside dlameter of the smuller ring ia to be

6£t.1-5/164ns.

131. The boller plntes sre to be of the following

thicknesceg: -



Barrel plates ... ... ... 1L/16" » 1/32",
¥irebox wrapper plate ... 9/16".
Firebox dback " e 9/16°.
Th!‘oat " LI 11{’16” .
132. The factor of safety of the plates and rivet-

e] joints 1s to be not leass than 5.

133. The firebox 1s to be of the round top type
and the outer ateel wrapper plate is to taper towards
the back plate parallel with the erown of the inner
copper wrapper plate, so that all erown stays in any
one longitudinal row are of equal length.

134. The inner firebvox i1s to be of copper. The
tube plate is to be 1-1/8" thiek at the tube nrea.
tapering to 5/8" thick at the foundation ring. The
flanges are to he 5/8" thick and the bridzes between
tube holes should be 15/16". The copper wrapper plate
and back plute sre to ba 1/2" thick.

135. The smokebox tube plate and firebox stesl
back plate are to be stayed by means of gussset plntes
as on drawing 69/7.6403/20.

136.- The inner and outer firebox plates nre to be
stayed together with copper stays, screwed 1l threads
per inch, 128 flexible stays, of the type shown on
drewing 69/7.6403/11, made of DUNIC steel are to be
fitted in the top front and back corners of the fire-
box, as arranged on drawing 69/T.6403/8.

137. The erown astays are to be of LWUHIC or S.D.5.
steel (United Steel Companies,ntd. ). Nuts of Brown,
Rayley's Brearley C stcel are to be used on the fire
side. These nuts are to be provided with a spigot
1/16" deep, and are to extend 1/16" bsyond the screwed
endo of the staye. Muts on the water side are to be
provided.

138 The crown stayas are to follow generally the
design on drawing 6/9539/7228/18/1.817.

139. The water spaces are to be 3-1/2" at the
foundation ring at sides and back. and 4" st the front.

140. Longitudinal stays are not reguired.



141. The tubes are to be of ACU20INOY brand coprro-
elon resisting steesl. The 38 muperheater flue tubes
are to be 5-1/4" outside dlameter x 3/16" thick, re-
duced to L-3/16" diametsr and 3-11/16" diameter in the
firebox tube plate. The 214 srmall tubes ar: to be 2
dimmeter x 11 3.%.G. thick, reduced to 1-7/8" dismeter
in’ the firebox tube plate. The tiubes are to be expand-
ed in both tube plates and beaded over st the firebox
end only. No ferrules are required.

142. Four brick arch support tubes, 3* ocutside
dismeter x 1/1" thick, are to be provided in the firebox
and are to be expanded into the copper plntes and beadsad
over. Ioble ferrules are not required.

143. Sestings for the briek arch tube plugs are re-
quired on the back plate only, the plugs on the throat
plate being screwed directly into ths plate. The seat-

ings and plugs ere to be in sccordance with drawlng 5331,
Items A and B.

1k, PYrovision is to be made for two stesm turrets
outalde the cab, and an internal steam pipe is to be
led from the dome to the turrets. A drain hole in the
underside of the stesm pipe ies not required.

1h5. The boller ig to be supported st the front
and on u& east steel two smction saddle.

146, The firebox is to be supuortsed st the sides by
two expansion angle irons, riveted to the firebox wrapper

plate and supported by the boller frame on suitable bronze
slides. '

147. The smokebox tube plate is to ve 7/8" thick,
flanged all round and machined circular. so as to rit
accurately inside the barrel.

Ashpan and firegrate

148. The aghpan is to be of similar design to the

8.A.R. G.}M. Class, with large lifting sliding doors at
the sldes and without end doors.

149, The ashpan 1s to be attached to the boiler
frame and air spaces are to be provided close to the
foundation riny along the sides.

150. An ashpan drench 13 to be arrsnged with holes
not less than 1/4" dismeter, spreed 1-1/2" apnrt.



Separate jets are not reguired. The water pipes ara
to have a romoveble plug st the front end to feaecilitate
elenning At the hind end the plpes ara to te coupled

by suitaebla copper piping tn the control valves on the
injectora.

151. A rocking grate and drop grate of similar
design to drawings 4153, 28/T.S470/29 mnd 30 are to be
provided. The finger bars are to be operated by steam
power and also by levers situated in the eab. The drop
grate 1 to bs operated by a lever. The oparating
levers sre to be clearly marked by means ofemnll hrasse
plates and locked by sultable clips.

Brick arch.

152. The brick srch is to be composed of standard
firebricks to drawings 2087, 3614 snd 421), in neccordance
with the table given on drawing 3991.

Superheater.

153.' The superheator header and elements are to be
of the Juperheater Co.'s ¥.L.39. type with ball and socket
Joints nnd with anti-vecuum valve in the header. The
elemonts sre to be fitted with the improved element
¢lamp, washersa and element bolts. The eler-nin are to
be 1-3/3" outside dismeter and ldentienl with those shown
on dreawlng 59/7.6403/16. The superheater header of
each engine is to be provided with s boss drilled, tapped
and plugged for the ascommadation of a pyrometer.

Smokebox.

154. The amokebox ie to be generally in srcordance

with drawing 28/7.9470/34, the plated for Lhe Lront-mwms
wrapper heing 3/8" thick. Thess plates sure Lo be clean,
and ground smooth all over.

155.  The front plate i1a to be 5/8" thick and is to
he gecured hy 5/8" bolte to a 2-1/2" x 2-1/2" x 3/8°
angle ring, riveted to the wrapper plate. The belts
gecuring the front plate are to hrave the nuts on the
outside of the smokebox and the ends of the bolts nras
to project slightly through the nuts.

156.  All rivet holes in the smokebox wr-puer plste
-are to be countersunk on the outside and the rivets
ground off flush with the outer murface of the plate.



157. The wrapper is to be formed in one plate, the
Joint bLeing about 11-1/2" frow the bottom centre line
and welded to form a butt joint.

158. The wrapper plate is to he secured to n ring
1-1/2" thick x 2-1/2" wide £itted to the outside of the
firat courae of the barrel, the wrapper plate, ring and
barrel plate being riveted together with a aingle row
of 3/4" rivetsn.

159. The gmokebox door 1a to be identicul with that
shown on drawing 28/7.9470/3lh and secured by dogs.

160. The chimmey 4s to be of the type shown on
draving 28/7T.9L70/35, The chirmey bage 1a to be
machined and mecured to the smoksbox by 5/8" holts with
open anded mite on the inside. Smoke screens are not
reguired.

161.  « eaet iron petticost 1s %o be stitached to
the bottom of the chinney inuide the smckebox.

162. 4 liner plate. 5/16" thick, im to ha riveted
to the bottom of ths wrapper plate inside the emokebox.

163.  The smokebox mmin steam pipes are to be of
weldless steel and arranged rs on drawing 28/7. 947073,

g0 thatl the side superhester elements can be withdrawn
without diemantling the sbteam pipes.

160. The smokebox steam plipes are Lo be 5 intepnal
diameter and provided with the Lens Jolnt ring, ns shown
na drawing W9/ 7T.1506/36/1.. 853,

165. The blapst pipe is to he of esat iron surmount-
ed by a bronze ca2p econtalning the blower ring and vaecuuam
elector exhnust, almilar to that ashown on drawing 5137,
the dismetor of the orifice being culitnble Cor the four
17-1/2" x 26" eylinders. :

166. The blast pipe cap is to be provided with
foodfellow tips.

167. The exhaust pipe Joint ring is to be similer
to Iten C, drawing 28/7.9470737, and mede in two pleces
fastened togsther with two brass clips, as Ttem D of
the srame draving,

168.  All pipe connastions are to be o the cons
type, conforming to Rhodesia Rallways Standarde. draw-
inga 2.0.22%9A to 234 inclusive,



169. The spark srraster is to Be in asccordsnes with
drawing 28/7.9470/33.

170.  in ash ejector to drawing 69/7.6403/15 is to
be provided.

A7 The standard Rhodapia Reilways monogram plate
in brass, to drawlng 28/T7.9470/179, 18 to be fitted to the
smokebox on each side of the engine and a brasa reglater
plate, with the number of the boller stamped on, 1s to
be placed on the horizontal centre line of the amokebox
as nearly as poseible under the centre of the chimmey.
The bollers are %o ke numbered 344y to 7.

“aghout ané inspection plugs.

172 The washout and inspection plug seatinge are
to be of steel, thoroughly hedded and riveted to the
platen, ond in addition, lightly welded in the angle
Tormad by the junction of the flange with the plate.

173. The sentings at the firebox cornera ars to bhe
in acesrdanca with érewing 69/T.6L03/9.

17h. Ingspection and washoul eesbtings are to bhe fitted
on the sides of the firebox steel wrapper plate in line
with the erown of the copper firebox.

175. feven washout plugs are to be provided in the
smolebox tube plete., as shown on deawing 287, 9470/3h.

i75. Ten washout plugs sre to bs provided at the
front end of the barrel and sultably arrsnged to faclli-
tote the eleaning of the gusset gtuys and tubes. The
two top plugs are to be serswed into seatings. and the
remainder into the barrel plaie.

177. The waehout plugs for cleaning the gumset stays
et the firebox backplate are to be arranged as on drawing
69/7. GLHO3/20. '

178. The washout pluge are to be to hodegis tail-
ways Standsrd teper of 1 in 8 screwed 11 threaasa per inch,
to érawing 3827.

Fusible plugs.
17S. T™wo fusible plugs to drawing 3710 are to be
fitted in the crown of the inner firebox, one mt the
front snd one at the back =aa shown on drawing 69/7.7103/0.

- 10 -



Internal main steam pipe.

180.  The msin steam pipe 1s to be of copper. 6-3/4"
internal diameter sad 5/16" thick.

Boiler mountings.

184. #11 boliler mountings are to be made of gun
metal and finished bright. All cocks are to be asbestos
packed, The spindles of valves used for the supply of
steam to auxiliaries are to be made of Lixtrudo or other
aimilar quality metal.

Safety vnlves.
182. Three standard 3" RCS4 pafety velves spe to be
mounted on the top of the firebox and set to blow off at
180-1b.per sy. inch.

Steam turrets.

183. Two steam turrets, similar to 9,°.¥, 23 Class,
to supply steam to s11 auxilieries,exsept the presgure
gauge, ars to be provided outside the erb, one cn esch
slde of the centre line of the boiler.

184. The left-hand turret is to be Titted with steam
valves for the following fittings, reading from left to
right:- Injector, L.H., lubrieators, blower. dynamo
tnbe cleaner, steam firedoor. The right~hand turret is
to he fitted with eteam valves for the following fittings,
reading from right to left:- injector, R.iH., ejector,
atenm reverse, ateam heating, srate shaker. BpRYE.

185. ~ master valve to shut off steam from all
moutitings 1s to be provided on each turret.

186. The spindler from the stenm velves nre to pro-
Ject into the esh throurh e snitable brens plate. eurved
to the radius of the boiler, with the neme i ench fit-
Ling clenrly cnst on. Each spindle ig ton be fitted with
a caet or pressed bronze wheel. d

freggure gauge cock.

187. The pressure gauge ie to be supplied with an
Independent cock to drawing 45/7.1306/L7°/1..868.
Peed water hester.
183. A Gresham & Craven 2% combined feed water heat-

er and clack boxes in ona mountinr is to be fitted on the
top of the boiler, betwean the dome a2nd smokebox and

catchment trays of S.i.:.type are to be provlided in the
boller barrel and arrsnged as shown on drawing 116371,



Blover. |
-1869. The blower valve on the left-hand turret is

to be the &.4.R. standard type and econnected by an
external copper pips to the elbow, Item J, drawing
6/9535/7228/77/1..2817, situated on the left-hand mids of
the amokebox. ~ sepsrate copuer plpe is to connect the
elbow to the blast pips cap, drawing 5137. The cones,
nuts and unilons for the externsl pipes sre to be in
aecordance with Rhodeala Railweys Standards.

Whiastle.
190. {ne whistle and whiatle cook are to be placed
in a verticnl position on the safety vslve astand, in

aeeordince with deawing 6/9539/7228/™a/n. 317.
Wizter gaucaa.

191. The boller water gauges are to comprlse Dewrance
Patiern cocks, to drawing 89/T.6L03/22, with gauge glsss
protactors to drawing 3947. “he gauges, two in number.
are to be arranged so that the crown of the firebox is
well covered when the water is Jjuat showing at the bottom
of the glass and the enzine commences to descend s grads

of 1 in 80, or stands on a 10 chsin curve having & supsr-
elevation of L=-1/4".

2ressure geruge.

192. "he steam pressure guuge is to be in strict
aceordancs with sample MWo.L . 0.258, and fitted with Lew-
ranca’'s latest pattern movement 19738, The dizl is to
be calibratsd from O to 240 1lbs. per sg.inch, and marked

7ith a red lina st the workiny pressure of 180 1hs. per
sq.ineh. A Stean cheet pressure prwpe s to be provided
el pixed N cloze view ot +he Driver.

Yacuum gauge.

163, The vacuum gauge 13 to ba of the IMILIX type
ns shown on drawing 6/9539/7228/34,/1L.817.
Pyrometer.
16h. ne engine only 18 to he provided with a
pyrometer, the gsuge having » ronge of 200° to 800° F,

Injector steam valves.

195. The injector steam valves are to te in eecord-
ance with drawing 69/T.6403/23, Iten L.

hjector.
196. The ejector 1s io be Gresham 2 CUravens' Type
5.J., with gradusble steniz brake valve and release valve.



It is to b2 attsched to a bracket mecured to the right-
hend side of the firsbox bnek plate in such a manner as
to‘preclude vibration of the ejector while the engine
is running.

Bijector exhaust.

197. The gjlector 1s to exhaust into n £0l1d dpawn
ateel pipe, 2-1/2" exteranl diameter, 1/8" thick, carried
externally slong the ggiler fromrthe ejoctor to the
smokebox, where it is/terminate in an expansion joint on
an elbhow passing through the smokebox wrapper plate. A
copper plpe, 2-1/2" externnl C¢iameter and 10 3.¥.G. thick,
having suitable flanges is to conneet the elbow to the
blaust pipe cap.

1986.  Two bhosses, esch 1-1/0" exterasl diameterp,
cerewed 11 threads per inch for a length of 3/4", and
with 1/2" hole, are to be welded to the underside of the
ejector axhaust pipe, one near the suokebox elbow and
the other in front of ang c¢lose to the cab, Copper
drain pipes nre to ha attached ton the bosses and led
insglide the boller frame clear of the nxleboxes.

EJector steam cock.
199  The ejector stesm cock is to bhe the 5.4.0.
atsndard type.

Turbo-generator valve.
200. The turbo-generstor valve is to be the S.A-R.
atandnrd typa. '

Ashpan drench cock.

201. The ashpan drench cock 1s to be in accordance
with deawing 6/9535/7228/93%/1,.617, Item B, modified Tor
standared cone jolnt, cons 0.8, drawling 8 0.2294, and
gultshle union nut of the type shown on drawing 5.0.232.

BRlow-down cock.

202. “wo BVERLACTING bBlow-down cocke, as supplied
by ULverlaating Valve Co.Ltd., sre to be fitted, one on
each slde of the firebox at the bottom, &t the front end.
The diecharge is to be directed downwardes ~1d outwaris
by means of elbows and piping, and not betwsen the reils,
and & muf'fler of approved desipgn is to ba provided on
each dischargs pipe. The flanges of the blow-off cocks
are to be 1dentlcul with the etandnrd blow-off cack shown
on drawing L130. The hlow-0ff eocke are to be arranged
for operation from the cab hy means of suiltable rods.
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Regulator.
203. The regulator, handle snd sector are ¢o be in
agcordsance with drawings 69/7.6403/17 and 12. aexcept that
the 1ift of the rezulator valve iz %o be inoreased by 1/8%
to sult the 6-3/4" dlameter main internal steam pipe. The
rezulator stand pipe 1a to be 6-3/4" internal diameter.

Soot blower.

204. A Clyde Hark VII type soo! blower is to be
fitted in the centre of the firsdox back plate.

Firedoor.

205. An AJAX steanm operated firedoor and s firehole
protector plate are to be provided, snd arranged as shown
on drawing 69/7.6403/12. The distance beiween the tender
shovel plate and the fireman’s fnot pedal is to be mporoxi-
rately the same as on the 16th Clsus loecomotives, Order 69.

Injectors.

205. Two enzines sre to be fitted with Ureshem &
Craven Yo.ll injectors with Wo,11-1/2 cones, and two
engines with Davies 4 Metealfe Mo,.)l injectors with io.
11-1/2 cones. The injectors are to be placed one on
each slde of the footplate. The water mad—ovewfiew cooks
ape to have handleq extended vertically throurh the oah
floor to a suitmrble stand, with emeh hand olearly marked
WATER awc—thfasgey , aa shown on drawing 28/7.9470/59.

207. The injeclor steam plpes being zituated cuiaide
the cabh, it is wot necesgary for them to he lagged. The
injector feed pipes below the platforms may be of weldless
nteel tube, instesd of eopper. The steam snd feed plues
ahove the pletform are to be of copuar and pcelishad.

Lubriga tors. -

208.  Two unkefield KUNEKA type ¥ lubriostors, with .47
four feeds, sz shown on drawing SQ/T.ﬁhOQKQEI’§1th trans-
fer filler and with adaptors for outlet pipes, to Drewing
"5h1ly, for each feed to walves and cylinders are to be pro-
vided for the lubrieation of the cylinders and valves.
farticular care is to be pald to the lubrieator brackets,
to ensure that they are of ample strength snd well atsyed
to prevent vibration of the lubrieatdrs whon the engine
1z in motion. Lrawing 5354 indientes the methed of
staying to bes employed.

- 1 -



Lupricator o1l pioes.

209. The o1l pipes are to be of copper and arranged
to follow as direct a route as possible without any sags
or sharp bends. They are to be fitted with standard
unions to drawings 8.0.229A, 2304 and 232, suitably
arranged, so as to avold the necessity of removing the
whole length of pipe in case of leakage or stoppage of
the pipe.

210. kach oil pipe ia to be led to s standard
Rhodeala Failways choke valve, drawing 3/L29). The
choke valves are to be pltuated in nccessible positions.
Une oil plpe ie to be led to the base of the steam plipe,
and snother to the top of the eylinder at mia poaition
of stroke. as in the 16th Clags engines. (rder No. 69.

Cylincers.

211. The cylinders are to be generally in accord-
ance with drawing 114964, 17-1/2" dinmeter x 26" atroke,
and are to be Titted with caet iron liners about 3/he
thiclk. The materinl 1s to be of the best close grained,
strong, tough cast iron. The steem and exhaust ports
are to be straight and of ample width.

212. Specinl attention is to be given to the fit-
ting and bolting of the cylinders to the frames, to
prevent any possible movement.

213. The cylinders are to be provided with cleenipg
— 4
doora, a&s showg on drawing 69/T.6403/53, and I=%Z3" [l
H Hhwea ’
diameter £epcr plugs in covers and stesm chest to permit

the fitting of indicating equipment. @s arranged on Drg
52/L868,
Cylinder covers.

214, The cylinder covers should, if possible., be
desipgned to sult right or left-hand eylinders until
drilled for the lubricator pipe connections. The
cylinder front covers are to be generally as shown on
drawing 11496h4. The eylinder hind covers are to be
arranged for LATRD type donble sglide bars.

215. Lach cylinder is to be fitted with a standard
epring loaded pressure relief valve. drawing 6/9539/7223/
132/1..817, Items A to G, and HENDRIE by-pass valve to
drawing 6,/9539/7228/131,/L.817 except thut srooves on
the periphery of the valve are “°tsﬁi%§,igdar§?ﬁm§%eis to

truvel is to be limited to a"
bi prov?ded Tor the steuan éxests and cylirders.
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218. srovielon is to be made on all enzines for the
attachment of indicatore.

-VYalve spindle and erosshead.

217. The valve spindle and crosshead are to be of
the type shown on drawing 115076.
* 218. The crosshead is to be provided with esparate
slippers of Class A steel, case-hardened.

219. The crosshead guide ia to be of east steel with
separate adjusteble top and bottom cuet iron elides.

220. The slides and slippers are to be lubricated by
oil.

Plston valves and liners.

221, The plsten valves are to be 9" in diameter, and
generally follow the desirn shown on crawing 5415, the
langth of the barrel velny srranged to sult the distance
between steam edges.

222. The piston valve liners are to be similsr in
design to those ghown on arawing 5322, with the pro-
vislon of bridees st the top of the liners aimilar to
those atthe bottan. The ateax chest hind covers should
follow generally ths deslgn shown on arawing 11496},
but with valve spindle pglands nud bushep of the 16th
Clmas desipn.

228, The mtcenm chest [ront covers wre to have the
Buysh :
arrangement of sibew and gland showvn on deawlng 50,2,

Attachment of cylindera to frame.

220. A1l the drilled holes in the frame and cylinder
Tlanges are to be carefully reamered out and turned
bolts must be driven in and s=cursd by faced nuis. The
holes are to be drilled to tesmplate.

Lylinder drsin coecks.

225. The cylinder drain eocks are to follow the
design on drawing 28,/T.9470/50. The Jdischarge orifices
are to be fitted with copper pipes, clipped to the cow-
catcher and arranged to blow forward.

C1l syphons and oil cups.

224, The locomotiven are to he grease lubricated
throughout. but whara oil is regquired, snch as to the
piston rod, valve spnindle, slide barn, ete., the lubri-
cation is to follow the arrangement shown on drawing
114694 where possible, and the oil boxes are to be
similar to those of the 16th Class engines.



Piston rods.
227, The piston rods are to follow the deaizm ghown
on drawing 28/7T.9470/109, with taper 1 in 4 at the head
and 1 in 15 at the crosshead end. They ars to be made
from Class 1) steel, mechined all over snd finished by
grinding.

Piston headgy.

228. The piston heads sre to be of cylinder quality
cast iron and in sccordance with the design shown on
drawing 114964. Three narrow rings, 1/2" deep x 3/8"
wide, are to be fitted to each head. The width of the
gap in the rings when in position in the cylinder igs
to be 1/16". The gap ls to be cut diagonslly ot h5°,
and no dowela to register the position of the viaus

are reguired.

Hetnllic wackling.
229. The plston rod stuffings boxes on two engines
are to be fitted with United Xingdom metallic pneking.
The stuffing boxes of the other two engines mre to be
fitted with laxton Mitchell metsllic pascking.

Expansion joints snd steam pipes to hind engine
230. The expansion Joints in the main steam and ex-
haust pipes to and from ths eylinders are to he of the
types shown on drawings 69/7.6403/8h end 85.

231. The steam end exhaust plpes between the scmoke-
box and hind engine are to run under the vee of the
aghpan, as shown on drawing A9/7.5403/9.

232. Tne steam pipe is to be supported Lrom the
footplate cagsting by a U-clip.

233. The steam pipe is to be 5" internal dinmeter
branching at the Y-pipe into two pipes ench L-1/2"
internal dlameter.

Slide bars.
234. The slide bare are to be of sterl, snd nf the
double bar LAIRD type, both bars belng arrsnged above /4964
the piston rod, as on drawing Q194GLY~ The bars are to
be bolted at the hind end to a crat steel brocket
sgscurely bolted to the frame and at the front end tn a
bracket cast solid with the eylindsr hind cover

w LT =



235, Two lubricators. asimilsr to those . the s..s.xk.

G.4.class engines, are to be provided to feed internally
to each top slide bar.

236. The slide bar oil cup covers, where required,
are to be in secordance with drawing 4303.

Crosshead and shoes.

237. The erosshead body is to be of cast steel,
machined where required. The erosshead shoes are to be
suitable for the LAIRD type double slide bars and provided
with inserts of IBIZ brand locomotive No.1l white metal,
and felt pads at each end to keep the slide bars clean.

Gudgesn pins.
233. The gudgeon pins should be of Clams i ateal .
double teper. as shown on drawing 1149€l4, and arranged
for grease lubrication.

Connecting rode.

239. The connecting rods should be similar to thoge
shown on drawing 114694 and manufactured from Clase { steel.

Connectin: rod bushes.

240. - The connecting rod small end bushes are to he
of CCG WHELL brand Rallway Ho.2 phosphor bronze, and ouit-
able for grease lubrication. iihite metal linings nre

not reguired. The connecting rod big ends are to be
erranged for grease lubrication with floating bushes.

The design is to be similar to that shown on drawing 5399,
with grease grooves as shown. The {ixed bush is to be

of Class I! steel, and the Tloating bush of CO% HOJ, 2ail-
way No.2 phosphor bronze. The fixed bush is to be
secured by a set screw at the bottom and a screwed nipple
at the top.

Couoling rods.

2kl. The coupling rods are to be of the design
shown on drawing 114964 and manufactured from Class C pteel.

Coupling ro¢ bushes.

2h2. The coupliﬁg rods are to be arranged for grease
lubrication with flosting bushes as shown on drawing 5339,
with grease grooves as indicated. The fixed bushes sre
to be of Class ) steel. and the Tloating bushes of C0G

-~ 13 -



wiTEEL brand Railwsy No.2 phosphor bronze. hite metsl
linings are not reguired. The fixed busghes are to be
secured by means of A& get zerew at the bottom and n
ac?ewed nipple at the top as shown on drawing 5394,

Lubrication of connectins and coupling roda.
2L 3. The erank pin bearings for the comnecting rod
big ends and coupling rods are to be lubricated by means
of AJAX grease nipples of sultable size for srease lubri-
cation.

2. The connecting rod small end bushes are to be
Inbricated by meana of an AJAX gresse nipple fitted to
the end of the gudgeon pin and grease paasuges provided
through the gudgeon pin to the bearing surface.

Coupling rod knuckle pins and bughes.

2h5. The knuckle pins are to bs of the type shown
on drawing 69/7.6403/59, and arranged for gresse lubri-
eatlon, The knuckls pin bushes sre to be of 00 .1LL
brand Railway No.2 phosphor bronze.

Crank ping. 7
246. The ecrank pins, washers and nuts sre Lo be of

Class I ateel and of the design ghown on drawing 11h96l.
A oelmilar arrangement of wosher and ersnic pin is to be
uged for both the outer and inner coupled wheels, if by
g0 doing the inner and onter coupled wheels-and axles
complete can be mede interchangeable.

Valve motlon.

247. The valve gear must provide efficient rdmlasion
rates from 75 % to 25 % cut offg, and the travel arrvanged
to eult, and be proportioned so as to admit or releasge
the steam as ejually as possible for both atrokes and
for w1l ratios of expansion. DParticular attention muat
be given to the design of the valve motion to ensure the
best possible performsnce, having regerd to the con-
ditions of service defined in Clause 1244, and permit the
engine to run freely at speed with 25 M cut off, and
withont csusing the connecting rod big ends to overheat.

2h8. The valve motion is to be of the waLUCHALLT
type on drawing 114964, controlled by steam reversing
gesr. The motion pin holes are to be fitted with bushes



of 03 &HREL brand Railway MNo.2 phesphor bronze and
arranged for gresse lubrication by AJAX nipples. The
motion pins are to be of Class A steel, cage-hardened
and, where possible, all pins asre to be 1-3/h"' diameter.
The taper plns are to be similar to those used on the
16th Class locamotives, Crder 69.

2L9. The 1ifting link is to aperate at the rear of
the reversing link, as shown on drawing 114694.

250. Each eccentric crank pin is to be provided with

a SKEF¥O roller bearing, lubrigated by grease. Quadmnt, block
n the reversing hink to be made of phesphor  pranze.

Steam revereing pear.

251. The steam reversing gear iz to be arranpged ns
ghown on dravings 28/T.9470/11h ana 115. Stenm and
cataract crlinders, to the modification on drawing L213,
are to be fitted if posaible.

252. The operatlng and indicating levers are to be
Titted on the right-hand side of the cab. The earrying
bracket iz to be supported on the eadb slde plate. The

atenn aupply is to be tanken from the right-hand stesn
turret.

253. The index plate of the stesm reveraing geay is
to be manried in pevecentages of strokes at which steam is
cut off, and a pointer provided on the reversing peer
handle indliecating the actual cut off. The graduation
of the index plate must be correct whan the engine 1is in
steam.

254h.  The motlon srrangement drawing is to show n
table of the eteam distribution for forward and brckward

gearsg as well as all other information relsting to the
motion.

Coweatcher.
255, A cowcateher to drawing 63/7.6403/51 is ‘o be
fitted at both ends of the engine and arrsnged so that
two engines can be coupled together.

Bearing springs.

256, All bearing springa sre to comply with the Con-
sulting Engineers’ Standard Speeification .16 (June,1936)
and are to be deaipned so egs to cope efficiently with the
loada to which they will be subjected. The method of
fixing the spring buckle is to be in accordance with the




Rhodesia linllways standard practice, and the coupled
wheel springs, gibs, and cotters are to comform, i
practlicsble, to drawing 28/7.94,70/133.

Wwheels, tires and axles

257. The journals of the outer coupled, driving and
inner coupled axles are to be 8" diameter x 9" long.

258. The journals of the bogie axles are to be
about 6-1/4" diameter to suit SKEFKO roller bearings.

259. The wheel centres are to be of cast steel.

260. Each wheel centre ia to be pressed on its axle
by hydraulic pressure of not less than 10 or more than
1) tons per inch of axle diameter.

261. 411 tires are to be of Class & steel, oil-
hardened snd tempered.

262 The profile of the tires of \the driving wheels
i1s to be as Item D, drawing 69/T.6403/61. and the profile
of all other tires is to be as shown on drawing A.3673,C.
A1l tires are to be shrunk on to the wheel centres nnd
secured by Giveon rings to drawing $.0.31. A1l tires
are to have a "limit of wear" groove turned in the out-
side face to indicate the soerapping thickness,which ia
1-1/2" for tires of coupled wheels and 1-3/3" for bogsle
tires.

263. 411l tires are to be marked in acoordance with
braving A.35734C. the identification letters being T for
coupled wheel tirsg, and P for bosie wheel tires.

26M. The whole of the revolving,and spproximately
Lo ﬁ of the reeciproeating, weighte are to be balanced. 4
hammer blow of 1°5 tons on any one wheel at 50 miles per
hour miat not be excesded. Particular care ias to be
taken to obtuin accurate balaneing, and the wheels are
to be tested to check the balance welghts with the caleun-
1gtions. Full caleulations of the balancing are to be
submitted to the Consulting Fngineers. In order to
ensure that the maxirum preasure on the rails, due to
the harmmer blow of the weights provided for reciproesting
balance, is egual for sll coupled wheels, erosa-balancing
by the sgetliing of the centres of gravity of the balanas
welghts to one slde of a position directly opposite the

erank pina may be resorted to if necessary. Balancwig
dlagm-ﬂ to be acluded 1n the "As wmacle dmmf\gi:.



Frames, platforms, footeteps, ete.

265. The main frames are to bs of the bap type,
similar to those of the Sudan Carratt locomotives. draw-
ing 114964, except that the horn-gaps should be altered
to teke the standard axleboxes to drawing 69/7.6L03/62.
and wedges, guides and keeps to drawing 69/7.6403/65.
Als0 the pivot gentres are to be of the inverted type
with wedge =d justmentsd.

266. Suitable fittings are to be provided to
facilitate lifting the boiler unit off the engine unite.

267. The frames are to be machined al) over on hoth
sides =mmd special cure taken that sll fitting surfacesn
are aceurately machined, particulerly st the hornstays,
which must be fitted eo as to prevent any spring in the
frames at these points.

268. All permanent bolts not provided with split
plne are to have the end threads knocked over with =
3-pronged punch.

2€9. The frames are to be of ample strength and
affectively cross-atayed. then the frames. eroes
stretchers and buffer besms are bolied together ang
riveted up the accuracy of .the work is to ba teated by
disgonal, longitudinsl ang trana#erae measurenents.

270.  The wedges and guides for the coupled wheels
arg to be secured to the frames by bolts, to prevent any
movement which would causs wear on the frame and aloo
prevent them from falling when the axleboxes sape re-
noved.

271. toeh frane unit 1s to be provided with Cour
lifting bracketn, on=2 at each corner, as on the 16th
Clags engines.

272. Footsteps are to be provided at the front and
hind ends of the engines, with suitsble hand rails on
tank ends. Footsteps and haend rails for sccess to the
cab are to be ldentical with those of the Sudan Garrstt
locomotives.

273, The platforma, the upper surfoces of whish
are to be chequered, are to be srrunzed ic run the fall
length of the boiler frame, md are to be congtructed of
steel plate 3/16" or 1/4" thick.



27h. A lsdder 1s to be provided on the left-hand
slde of the boller tn glve access to the feed heater ang
blower steam stop valve.

AxXleboxes.

275. The coupled wheel axleboxesz are to ba of COG
ilEEL brand Reilway No.2 phosphor bronze, snd arranged
for grease lubrication. The keeps, AJAX grease lubri-
cators, etc. are to be in accordance with Whitelegg &
Rogers' drawing ¥.2923/IR, except that the keeps sre to
be fitted with phosphor bronze linsrs on the sildes
adjacent to the wheel hubs.

276. The inside frces of the wheel hubs are to be
greage lubrlecated and greasze grooves in the faces are re-
quired. The horn cheek faces sre to be lubrieated by
oll from cavities in the tops of the axleboxes.

277. A felt pad ia to be fitted to the top eiges
of each axlebox to assist in exeluding dunt snd dirt from
the horn cheeks,

Spring rigeing.

273. - The mprings of the coupled whesls and inncr
bogie wheels are to be compensated and arrsngesments made
for the compensstion to be:~

a) in one group,

b, in two groups with division between the driving
and inner coupled wheels.

Two enggines are to be ghipped with arrangement (n) and
two with arrangement (b), and the nocessary parte are to
be supplied to enable all engines to be compenaated by
elither arrangement as may be found the wors satisfactory
in service.

279. The compensating beams. throuschout sre $2 bo
Titted with pins, but the compesnsating beam brackets
hotween coupled whaels are to bs fitted with SEETTO
roller bearings.

230. Ample bearing surfaceg at the ends of the com-
pensating beams is to be provided and the bhosses are to
be seollid with the beams and not welded.on.

281. Ample clearance is to be allowed between ths
gpring links and frama.

282. The spring geur ning are to be of GClasgs A

steel, case-hardened and lubrleated by means of AJAX
nipples.



203, ¥here simple pin bearings are provided. the pin
holss are to be bushac with hard phosphor bronze angd peri-
pheral urgoves machined in the »ins to distribvute greasa,

Srake.

S e

284. One steam brake eylinder is to be fitted to each
eﬁsina unit, similar to the arrangement on the sudean Gar-
ratt locomotives. The brake gear is to be arranged mo
that the brake blosks are applisd to all coupled wheels.
The brake gear, brake blocka, brake pina and method of ad-
Juatnent nra to be standurd with the 16th Class locomotives
where posaible. The brake gear ig to be grease lubricated
by AJLY nipples.

285.  The vacuum train pripe 1s to terminate ut esoh
end cf the engine in two hose connections, as on the 15th
vinss logomotivea.

Buffing and arawpear.

235. An ATLAE To.2 top-opersted cast steel automstlc
coupler with 7 x 5" ghank angd horizontal key 1s to ba
fitted at each end of the engine.

28?._ Speneer “oulton spriny draft gear,.conslsting of
three nasts of restnnglar rubber speinga.is to be provided.

283. frovision for emevgeney drawgear 1s not veguires.

239. The bogles are to be of the Sudan Unrratt type
and fitted with SERFED eoller hearings.

290, Hanganese steel liners are to be fitted to the
horn bloecks and horn faces of the roller bearing axleboxes
ez ne lubrieation fopr the linsr vesving surfaces is re-

alred.

291, The bogie control springs are Lo be of the haek
to Uaek type. .

292. The bogie swinz linke are to be bushed with hard
phosphor bronze, and the bogie centre liners are to be of
the game materin). The bogile swing link plpes nre to be
of Class A steel and case-har ened,

293. Grease lubrieation ig to be pravided for all
working parts hy means of AJAY nipples and (lexible
lubesn. The nipples are to be grouped on 2 oracket or
atand placed in an acnessible vosition. Anxllisary oil

lubrication ia also to be provided for the bogle
centres.



Cab.
29L. The cab 1s to be generally in sccordance with
the 16th Class design with open end. subject to the
following modificationn:-

"8) The cab is to be of welded construction and not
riveted.

b) Any riveta necessary in the cab platss are to have
snap heads ocutside snd small heads inside,
and not countersunk.

¢) The driver's and fireman's esats and kit boxes are
to be similar to those of the 16th Class
enginesn, Crder 69. Special attention is to
be given to msling both boxes watertight, to
prevent the ingreas of water during boiler
washout operations.

d) & stsndard wagon eurd snd invoice fastener to Adraw-
ing 3212 is to be fixed to the roof lining

boards above the aside window, on ths driver s
side.

e, The whigtle cords are to be serranged for operation
by both driver und fireman.

f) Arm rests of Rhodesia Inilways standard design nre
to be provided.

8) & fire guard to proteet the driver from the hent
of the fire is to be fitted to the right-hnand
side of the firehole dnor. sg on the Sudan
Gureatt locomstives.

h} The eab floor is to be made in amll sactions for
easy removal, silmilar to thet of the 16th Claas
engines, Order 69.

1) The eab front doors are to be in accordance with
Drawing 5306.

J) A small rectangular dpaught shield window jiz to he
attached to rear end of the front section of
each side sliding window. The drawsht shield
window 1z to consigt of a brass frame protecting
all edres of the plote glaes and is to be capa~
ble of beiny secured in any position batwaen
Tlat ageinst the cab and at right angles to it.

Cab fittings.

295. A1l eab fittinge. hinges, ete. are to be of
Runmeial.

Numbaer nlates.

296. Humber plates to the denign shown on drawing
28/T.947C,/179 are to be fixed, one on esch side of the cab.

Speed indicator.

297. A Stone-leuta electriecal spesd indicstor,
calibrated from O to 0 M.P.H., 1s to be fitted to ench
engine. |



298. The drive is to be of the flexible torzimmlesas
vire type.

29%, Ten instruction books degoribing construction,
operation and maintenance of the gpeed indicstors. are to
be" supplied.

Sanding apparatus.
300. Four sand boxes asre to be provided, one in front
of eaoch outer coupled wheel on each unit.

301. The sand boxes mmay be constructsd of 1/8" stoel
plates welded topether i1f less expensive than eant iron.
Preseed gteel llds, hinged al the back and asccured nt the
front by eyebolts, hasps and wing nuts, sre to be fitted,
£ hand hole iag to be provided ina gsuitsble position in
the lower portion of each asnd box for inspection pur-
poaes, and it ia to be efficiently covered by a steel plate
=tuddaed to the box. A stiffening ring ls to be provided,
Inside the sand box rcund the hele, to accommodnte the
studa.

302. Lambert hol water sanders are to be provided.

303. The front and hind palrs of sand boxes are to be
arranged for independent operation, one s valve being
used for the front and another for the hingd pgrir of sand
boxes. Hoth esand valves are to be sltuated on thoe
driver' s side of the footiplate.

Glothing.

304 . The boiler 1a 1ou be clothed with ngheatos rat-
tresees fitted with stools.

305, The matiresses are to be in accordsnee with the
Consulting kngineersg' Standsrd Specifieation 2.17 {oven.
bapr 1932) snd of J.u.Hoberts.Ltd. ' 's manufac ture.

306. fThe clothing plates are to be of plunished
steel and the joints covered with honps of stainless
steel 3" wide.

307. The firehox sldes, above the platform, sre to
be lagged and clothed. The lagoing snd eloathing round
the firebox is to be made in sections on each sids, ns on
the 16th Cless locemotivea, in order that they may be
removable withont dlsturbing other seetions or dia-
mantling the cab.



308 The eylinders and steam chests are to be lagged
and eclothed with the same materials as the hoiler.

309 Stainleas steel cover plates are to be Titted to
the covers of the eylindera and steam chests.

Hand-railing.

310. The hand-raila along the side of the boiler,
across the smokebox door, on the e¢ab, at each end of the
engine and elsewhere as required, are to be of stainleas
ateel tubing, polished, and where necesasry ixed in steel
pillars.

J1l. The seatings for the pillsars on the boiler are

to be attached by means of studs to the boiler barrel. and
to the firebox aldes.

312. The pillars on the smokebox wrappe. plate are to
be in one plece and secured to the wrapper plate by open
ended steel nuts inslide the smokebox.

313. The geatings on the boller barrel nnd firebox
are to psss through the lagging and the pillars asecenred
to the seatings by taper pins passing through both senting
nnd pillar.

Rlectric head lemps.

31hL. J.itone & Co.'s L.EBE.B. turbo hesdlight and cad
lighting equipment 300/350 watts 32 volts with ToMNUM &
neadlizht projector and generator is to be provided.

315, The electric 1light switches are to be loested on
the driver's side of the cab.

316. A wooden container for carrylng syare lamgs is
to be provided in a convenlent position inside the cab.

317, The turbo generator is gb be placer on & mounting
fixed to the platform on the left-hand side o the boller.

38. The exhaust steam pipe is to be led back towards
the cab snd then vertiecal to exhsusnt over the esb rool on
the left-hand side of the longitudinal centre line.

319. | Lights in the c¢nrb are to be provided to 11lumi-
nate the water gouge glasces, gnuges, lubrieators, revers-
ing gesr indieator and speed indleator, Llsn three in
the cab roof, one each above the driver's and fiveman's
geats and one midway between.



011 lighting.

320. Two porteble oil burning tail lampe with red
shades are to be supylied with ecch engine, snd two water
gauge lamps of the oll burning type are to be fixed on
brackets in suitable positiona_for use¢ in event of fsil-
ure of the electrie lights.

321. Gne lamp bracket is to be fitted at ench end of
the gngine on the tanke for the oll burning tail lamps ns
on the 16th Class locomotives.

Coal apnace.

322. The conl space at the front of the hind wnit 13
to be arrsnged to accommodate 10 tons of coul. The pildes
of the ceal spsece ars to be sultably reinforeced with
angles and gusssta,

vinter gpace.

323, The water spaes is to he suffictlent Lo agoomnme-
dante approxirmntely 4,300 pallons in the Tront unit and
2,700 pgallons in the hingd unit, and ie to be well pro-
vided with baffle plates which may be welded to the
anglea.

324h. Suitadla holes are to he provided in the haffle
pletes to nllow ncecese to any pscet of the tan s fop
inspection and repaire.

325. The tanka are to be supgorted on saddles and
a1l jointe in the bottom plates of the water and nonl
spieaes ars to be welded. The tees and angles sre te be
attached tn these platep by welding.

326, Tha tank bottom plates are tn be rolled to a
7 padius At the sldes, and the joints with the side
plates are to be above this radins. A1l vivats are %o
he annp headed.

327. The tanks are to be tested to ensure thet they
are watertight.

323. The tank £illing holes and 1ida are to sscord
with drawings 6U/7.6HC3/69 and 25/T.9470/149 respactively
329. Strainers are to be provided inside the tank

T1lling holes.

330. Sultable drains are to be arrsaged for droining
water from the tani tops.



331 The tanks are to be provided with air vent
pipen, hand rails and brockets. fire iron asupports, ete.

332. tne water level teat zauge 1ls to be provided on
the fireman's side of the cab.

. 233. Lifting brackets and shackles are to be fitted
to the tanka, as on the &udan Carratt locomotlives.
Coal wntering.

33h. A eoal wateriny cock is to be fitted on the
fireman's side of the cab with 1/2" internal dismeter hose
plpe.

gtesm heating

335. The locomotive is to be eguipped with Sonth
African Ynilways gtandurd steam heating anpparatus oo
arranged that 1t can be coupled up at elther end of the
locomotive.

Tools.

335. Instead of the two 35-ton teleseople and tra-
versing segrew Jacks called for in Clause 93, four Luff-
Morton ball bearing screw Jucks,of HO0-~tona lifting cuapa-

ceity each, are to be supplled, and fixed two on the front
and two on the hind platforma.

337. A1l tools nre to be of the Dallway Compsny's
atandnrd types and stamped with the letters "H.R" and the
nunbar of thz erniginz to whieh fthey belong. ALY padlooihs
ara to be similarly stamped.

338. linmmer shafts, ets. are to be of sulisble length
za that they can be stored in the toolbox.

Bolisg and nuts.

339, A1l belts, sce. va and matz. except where other-
wiase apecilfied, are to he ms'e to Vhitworth st wlurds and
serewed parnllel, not tepered.

340. All serew threada, unless speciflfied to the con-
trary, are to be in sccordance with whitworth Liandards.

1. Studs where serewed into the boller sghell and
projecting into ths stesm or water gpaces, are io be
gerevaed ag followas:-

Under 7/8" die. = MNusber of threadsg =2a per " hitwsrth

Stondard.
7/8" din.& over - 11 threade per inch.
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342.  For brass work, boller stisys and washout pluge
the screwing is to be as follows. -
Brasswork.

7/8" dia. and uwnder ...... 14 thresds per inch.

gver 7/78" Qla. ..o veeness 11 " Y "
Eoller atays ..ccceecaescvesse 1l " " "

‘!'«'aaht)llt Elgﬁg 4B S S BEADPETERTNE RS 11 " " "

Clearances.
3. There must be ample clearance everywhere to

allow of the engine negotiating curves of 275 ft. radius
with s super elevation of L-1/4" and with s widening of
the gauge of not more than 3/4".

Agecegsories.
anh. Emch engine is to be supplied with a full eet
of grease gunsg arranged In a suitable case.

3h5. One complete met of axlebox prease hlocks and
a gupply of grecanme silcks for motion puarts 1o to be
supplied with easch engins.

346 A1l axlehoxes ané greaac lubrlcated parts are
to be filled with greasse before shipment.

Boiler testq.
3. The boller ig to be tested as preseribed in
Glauas 100,

ana. All studs ann fittings ruet be in plsce when
the boller isg tested, and sll Taced jointm made with
volled linseed oll only '

5. Tripllcente coples of the Test Certificuts.
signed by the Contractoras’ repregentstive snd the ingln-
eers’ Tnspactor, are to be supplisd to the Tonsulting

nanglinsers.

350, v braass plete bearing the tent pressures, work-
ing pregaure, dete and tyne of tegta, avre to be fixed on
the back plate of the dboller.

Engine weights snd welshing.
351 The flrat locomotive erscted is to b2 welohed
empty and then in working order as prescribed in Ulsusa
125,

352. Tho diatribution of weight, both epity nnd in
working ordar, on each pair of wheels muat be accurately
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ascertalned snd recorded on the locomotive diagram and
general arrangement drawinzs.  The height of the centre
of gravity above pail level, both empty and in worving
order, is also to be vecordéd on the diagram and general
arrangement drawlngs.

353. Should the Contractor dasire to depart from the
weights specified in Clause 126 reference muast first be
made to the Consulting Fnglneers.

Painting.
35h. No part of the engine shsll receive any paint
whatever until every surface has beenscraped perfeclly
elean and every tracs of rust remeved.

355 The boller ehell lg to have two nonts of Dampneys’
APBYIN compound applisd internally before the firebox 18
riveted. )

356. sfter satisfactory steam test and while hot the
bailedis to receive exteranliiy one cout of bolled linseed
0il. followed w=hen cold by one coat of red lead oxlde.

357. One eoat of grey coloured lead base paint in to
be applied to the cab, frames., wheels and tanks.

358. The 1ntefior of the water tanks is to roeelve
two eonta of Wailes-Dove BYTUN solutlon. which mast be
«1lowed tn dry thoroughly before water is put into the
tonks.

359, Tne smokebox and chimnay mre to bs peinted with
n amokebox bleek pailnt of approved wmalks.

350. All brake and apring gear 1l to be palnted with
one eoat of blsck Japon enamel.

341. The springs are to be glven one coat of o0ll and
not painted.

362. No paint is to be applicd to the planished steel
clothing platea.

363. The final painting will be undertaken on srrival
of the engines in hodesiu.

36).  All bright parts of the engine are to ve thickly
covered with vaseline or potroleuwn Jelly to prevent rust -
ing during shipment.
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Shipment .
355. The engzines are to be shipped as fcollowa: -

1) #Engine frames with wheels, axles, frame castlngs,
cvlinders, motion, front snd hind bogies in
position, completely assembled, ready for hauling

. on thelr own wheels to the place of asseubly.

The coupling rods should be left in plece. connecting
rode and ecceantric rods removed and the pistons
firmly secured at the outer eni of the cylinders.

Temporary diastance collars are to be fitted to the
big end journsls of the driving crank pinas to keep
the coupling rods in pousition.

2} Boiler, complete with lagging, cab, and all mountings,
fixed in the boller frame, ready for mounting on the
ensine unita.

2) The remalning detalls packed in atrong wooden cases,
battened and hooped.

As-made drawings.

365. Four complete setn of ap-msde drawings (one .
original on tracing cloth and Pee coplea on CIBLTL B.5 4.
transparent linen with blaeck lines) mre to Le supplied to
the ‘npineers on the completion of the order.

367. The hand-made tracinra are to bhe forwapded 1o
the Conpulting Fngineers for exsnination belore the coples
are mide,

368, Gm each detsill drawing a nest tabular lizt is
to be given, showing:-

1) Index letters,

2} Tamea of articles,

2 yunntity regquired for each lecomotlve.
I; Haterlel from which made

B, B.5.%.elacs of material.

£) Clase of finish snd whether case-hardened, heat-
treated, ote.,

.7, welght of each finished detall per engine.

369. In refersncesto engine numbers on the as-made
drawings, the nllway Company's serial number mst be
quoted and not the Contractors' progressive number.

370. Drawvings of proprietary fittinrs are to show the
name of the actusl maker snd the size, capercity and dls-
tinctive name by which the fitting is known.
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37 The titles are to be placed in the bottom right.
hand eorner in accordance with the arrangement employed
in the drawings for the 16th Ulsss locomotives, Crder 69.

372. Zach set of drawings is to measure LOo* x 27,
and 1s to be complete with strong jopanned tin cage with
hinged 1id.

373. The nama of the Rallway, clasas of locomotive.
nane of makers. date and number of order are to be painted
in white on the aide of the case and on the 1lid. The
marklng on the 1id is to accord with the mrrangement shown
in the lower diapgram on drawing 5.37311.

x7h The ag-made drawings should, if possible, be
ready for shipment at the same time ag the lacomotivasg.
If, however, this ia not practieable. a complete set of
ersction prints, Inelwdiing coples of the Contractop’s
ghop drawings of essentisl detailsa, are to be shipped
with the f'irst locomntive,

Photograshs.

375. Elght sets of photographs ave o be supolied,
each set cowprising: -

31de view, rigﬁt~hanﬂ side of loeswmotive,

Side view, left -hand side of locomative.

View of front of front unit,

View of back of front unit,

View of front of hind unit,

View of baek of hind unit.

View of top of onz enyine unilt wlih tani removed,

View ghowlng fhe mountings on the firebox bsek plate
inside the enb, with esbv roof removed,

All photographs sre to ghow full views sand not obligue ones.

376. Two sets of photaographs are to be mounted collect-
ively on asheets of linen-bucked drawinz paper of the same
size as the as-made troeings, one set included in the hand-
made tracings and the other in one set of QZALID coples.
Three ssts are to be mounted, each photonraph separately,
on eardboard mountings sultabhle for framing, and the re-
maining threse sa2ts are to be unmounted.

377. The slde viewa of the locomotlve are tn be
18" x 11" field in seven sets, end 14" x 11" flelé in the
remaining set, which i3 to be unmounted. ALYl photographs

of the other views are to bhe 1h" x 11" fleld.



Materlala.

378.  All materimls, worknunship and finish used
throughout the construction of the locomotives must com-—
ply with the requirements of the Consulting inrincers'
(Qeneral Speeification for Zngines & Tenders, 1525, and the
approprizte Aritish Standard Specificstions and Tests re-
ferred to therein except ms herein modified.

Marking.
379.  All parts are to be conspicuously marked with

the Company's initiala "R.R" (HOT "2.R.%") in addition to
the Company’s serinl number of the engine to which they

helong.
facking

380.. herever necessary, parts sre Lo be properly
protected nnd enitadbly pascked so as to presliude all risk
of injury durins exnort chipment.

Slinging marks.
331. Correct glinging murke sre in be painted on all

heavy pncking cages.

Sub-contractors.
382, The namee of nll sub-contrsctors spe 5 be sub .
mitted to the Fngineers for approvel,and triplicate coplies
ol 511 sub-orders are %o be ment (o tha !nyineers. Sub-
orders for details which nre to be mnufaectured to the
Contractors' drawinge are not to be lassu=d tn sub-contractore
until the drawings have heen firet approved by the nsinsere.

3233, faterials are not to bs dempatehad to the Don-
teactors’ wores from sub-coatractora’ worsa until Lhey have
bean inspocted and psssed by the . nirinzara,
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